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A: A 



S. *1"§-*W Ol^ ^jjLofl ^q. o^o} £<y g:^ ^E^Aj O-JrAj ^ 10~100nm?l 4 

ii^^ ^ oil- ^-fi-SRr Sl-^-S- ?M 

q-iiefl^^ ^ i^^H, ^}3.7]^ Jif- 10~100nmol4. ^ 3.717} lOOnm qOcefl 

°1 £-§^ 5H>£-£ 3^ ^ef^ i^htii si °] <yy} ^fis^^s} 3.^ 

4 ^ ^S. 4e1-i4a1 #0.14, <a^fi). 01^ a>o1^ ^alvg-ofl -g-^ (coalescence) ^£ 3.7]$] 4 

^ -S-sfls A>oi s ^7lfe i^S^-tr sH^NCOstwald ripeningH 3]sfl l:^ s^} q-E^q-Tfl ^tf. 

q-^i^^-i: ^l25ffe w Q >^ o.^ o]av ^ ofl^a^. oj-g-^ M-i^l^H^^ ^ 5,753,241), *1 
wj" litlSt ol-g-*> q-i^l^Wr^^ ^ 1 010 416 Al), 3-*WE. g HS^^l l-s- 

q-^i^^^^fl ^7fls.§l(A) 7fl 99-57227), °fl^3* ffi^ <fl^HJSj- ^ ii^]St °1 

-§-*!: ^^^(t^^ 4 1 016 453 A), ^ESS 1iE|]S ^-g: ^ESS ItflSi °l-§-*r 4^1 ^(-ff^ 
^ 4 1 010 413 Al)°] «&B|2j 5lU, ^rS. 3*1 St 1 5lfe ^7)^4, 4#%^4, ^£ ^ *l w oM> 

37>*Br w o >^ol o^l, 2H V S- ^ ^-g-^HI ^-g-t ^ flfe ^-71-g-nfl^ f^Sj- ^Sl<H flja, 

a* ^31*^ #^S^7> 5l^r tflJjL££| ^-71-g-Pfl, ^^#^71 7^ AlW 0 >A> Z|^^ ^2:1- Bf^ ^ 

4 -fi-^ai-fe ^-f7> ^7fl 7> Sl^^cf. 

^ 4# JEtt -ff-jL^ -Sr^l n]^-^^ ^7H?l3.[ Journal of Controlled Re/ease , 58(1999):207-214] ^> 
Ti^*^ Al^aj o.^ zj-^-itJi SXSL uf[ ^S/T Vol.3, No.l2(2000):417-425], ^^.S.^ q-tofl 

°leitb £-7fl# Sfl7|§l-i ?lAl^S ^A^SJ uf^^^J^o] oVAj5L# %H^17|7] ^ol^Aj Til^^^S ^ 

^^TlKco-surfactant)^ 4^ °fl -g-^*HI ^^7|Aj a}^^ (electrostatic repulsion)-!: 

-B-£*l-^, M-^^Al-TiSl Ai7lAj «MSH o^g W ^AfTlS) -§-^o]q. 0_iE^c ^o]s\^ ^Aj-^ ^ ^ olcf. tfl 

a^"?! ^^#^711^ i : g-E.^^A^ B)1 olE( Sodium Dodecyl Sulfate, SDS)^ if-e)-f efl^sH^ E( So d 

ium Laureth Sulfate, SLES)7> $.\±r4, <>]^g- ^Jfofl tflsH s.ss\ a]^ ^-g, Afli?> 47] *t ^ ^H^, 4 



-711^3 »1 o icf _ a; 



3] « Z>3); 



^^(hydrophobic interaction) ^i^-g-Gonic interaction)-!: f-*}^ ^^-f - ^ Si 3., 7l]efE] ^]^] 

2f Tj^l-i §1^ Til^^^o] ^Aj w.^ A>0|0] AjAl7lAj ^ ^ ^Jj^S] ^^}4 ^1 <H , 

oc. Cosmet. Chem ., 48(1997):253 -274]. 



^2fl^l 0 jAM-t M-^^l^^ ^12:^71 ^sflAi^ ^^ofl 7}^ol Aj ^ ^-Aj-g-t 6 >7 

« 7}^oi ^5]^ a«H 



4°11 SSilji, °ls yen 5LiAi e^^l^r >M~§-#°1 4447^, a] 



:, A, ;3f ,a( 
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°H, 4 4^41:4 4^1444 $\^} 5LS4xt4 ufl 3)«- 444°1 44444 #4Jl44 ^4 4 

iiofl^ <y4« afla^l ^44 3}444°1 -B-^^- 44*1^14 Jl44 $14 ^Mit, 4*1 5flAl 

44 Ol -g-§H ^2: 4 4^°H44^ 421443 o_^Ef ^8-Al^3(. ^Ajofl *j| ifl ofl S| JjL 44^4 ^°_44 ^ 
4°11 ^4 44°1 t| oj ^ ^i^E^l $o\£-J$ 31444*11, ^4 4^4Mfe aL^-SLS^El *fl2:4 44 42: 
°1 4^-44(surfactme)4 ^2- ^^^(co-surfactantiS ^7>§H M-ii^^^ <?J44^ ^^\ 7 ]t^ 44^4 4 
7}X\7}3. ^44 431 4°-S*l 4^°H44^ 4^ 443 4^ 514 44 A 14 44 °W2}, 3 ^ 44 44 °1 444 
4451 31 4 4444 2)^4*14 4^°11444 ^12: *> 4 444 44 4^ £ 4^4534. 

444, 4 4^ 434 •yxM, 4*1 31^4^ 4 314#4*il3. a>-§-§h *f|2:SBr 4^°il44 o il eia^E^l^ 

4°14^ 31444^1, ^4 440] 3.2,5 O.^JfBl ^4 4^444 Aj-g^H 4^ fyX\ =A 0_^M] 

^3j44 44 Jl44 444^ 4^443 43^4 3)^| uflSV 440] 3ji^-Sl lltof^^ ?1 Ol o] ^ 

24^4 *WRr ^1 $14. 

a. 4^0] 3:4= aaj^ Aj- 7] ^^j. 14^1^^^ 444^ 44S- 24344 afl^Rr $14. 



443 4^ 44 

a. 4^4 o lxl ^ > s §1 34144 4 3144431s a\^}jl eli^H.3]^ 4<>14^ 314413314 its 314«43 

3lS *}-g-*M 4^44 $J4 ifl^ofl 44 ojAVo] 6_o/j t£ fe ^e]#Aj 4JrAj£4 44 4^444 ^ 

244 S^jo S 44. 

4 4^14 3l4«Rr 4^144^1 <a*Hr, ^ 34°1 10~100nm, 4434314 30~60nm°H, 44^4 44 4 
*g<3. 3llH4. 

4 4^14 4 314#43lS A}-g-§}4 44^, 34144 n 4^443 ^ofl ti^, 

^ 0 ^3-°s ^<yt ^ 51^ ill-, «K1 ^l^l^i 5^1 

$ *-§-°n i-asj- 01 ^ ^7-i*b iLm\^^ oi-g.^ ^ ^4. <a*i^£.t 

^ ^ ^ fe°J ^^1 0 J^1^* ^ 514. 

4t9jAi-si ifl^-i i^s]^ ^e]#^ ■fr-g-S ^^1«H 6 1= 4fe ^ ^-1* ^1*^ a*.^, 

^ f 1 ^- ^-fi 4^ 2^°1 4^*1-4. -fi-JL^^S-fe i» 1-^, 44#(danazo 

1), §S.S(l5]l-(haloperidol), IfS.^] H(furosemid), <>)4;^s.h1h. c^q e^o] s(i sosorb i de dinitrate), "tS-^-sim 
l-(chloramfenicol), 4^1€#^-M^!:(acetylsalicylic acid), 3.$}9l i^^ll a ] H(codeine phosphate), tSS£Sp} 
^ °J^r(chlorpromazine HC1), ^lH^l^ ^(zmitriptyline HC1), ufl43l- i a <g ^(verapamil HC1), ^4^1S4 
^(sulfamethoxazole), 4=11 ?1 (caffeine), a] PilE)tl(cimethidine), 4H f" ^#£2fl4(diclofenac Na), 3^S.± Q10( 
Coenzyme Q10), w] E 55 ^-5L^|, a]44 A ^ ^-^1 4 1 ?! D3 ^ ^2.^1, -r-S#^ ^r(u 

rsolic acid), S.i4slH 4(rosmarinic acid), 18-^14 ^a^ClSbeta-glycyrrhetinic acid), ii4^-5l 4(glabridin) 
, ^} J r^ 4(aleuritic acid), 4 ^(polyphenol), ^i^^Kesculin), 3] z^t-H] ?1 ^5fl°lH((-) epigalloca 
techin gallate), JpHH ^(turmeric acid), 4^]^4°l^(ginsenosides), ^lH4 s-M^Sif-s^liiol h. (tetra hyd 
rocurcuminoids), ^ll!4 4 A 1 4^ 4(centella asiatica), nfl4-4S4(beta carotene), 4 A 14^2A>o] ^(asiaticosi 
de), 4 x -il#(farnesol), nll4- A lSi^ll:(beta-sitosterol), <i(linoleic acid), 44 5^5fl^°}]^l^(gamma 

linolenic acid), 5flinll4Hl-(resveratrol), aHHS-SCvineatrol), 7 <}3. 4S4(ginkgo biloba), He|#S4(triclos 
an), 44^4, ^144°!^, il^J 44. 

4 4^14 445l^r ^°^4 41- SL^r ^1-^4^ ^#4 i^, 414 5-4 4^ S 4^ 5-^4 °14^ 
444°114 4^4^ 444 4 44. 

4 4^14^ 4^14451 4^4 S 4^4 37l^ 2:44 ^*H4 °Jai^°i 44^4 a.2:47] ^4 ^2 ?114 
4^^]S ela^Hl^Tliaipopeptide) 4°14^ ^1444^1, ii-4 44^4>114 ^i^S^Ei 441- 
4s44(surfactine)5l 4^4 ^ ^^4 4444. 4^-444 Til ^34( 5ac///us suMZrs ; 4JL 
°fl ^«fl ^4sl^r ^4?l]44^^(biosurfactant)SAi J sj-^ofl^-ji^, sj-^-g-, f?||it]]t ^Sj-^-g-, iii^ 
£.^4 ^«fl44 S * o i-4444 0 l $4r 4b] ^ sa^^fl, f-4^^-S *]^<q*\ ^flslfe 44 4^4^ °14 
4 4 44. 4 4^°114 °144 4^44^1 42^ 47l 44*! 14 44. 
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si-:': 1 



^ I...... * * CH, 

J ft 



9<Oti6. l >.M!! Surfaetti 



-y-71 4 4^ 'U»}^<n 42:4£ C 53 H 93 N 7 O 13 ^^7\S, 4*14 ^44> 44(exact ma 

ss)4 1035.68*1^1 444-8: 1036.36°H. 44 4#^1 4:£4tt 12tfl4 17<>14. L-Leu * 4 °li4^1(isoleucine 
) 4 Si (valine) JlS ^4114 4 514. 4 4^ ^ = 4^4 12~177fl°] 44 4^ 444 %4 42:51 

^e]h ^ i^-§H, °l&ltt ^ssJ-e] ifA i^Ef oj4 1.5s. ^ 4^-40} £ ^44. 

-y-7ltb 4S4?1£ 4^44 * ^4°fl cflSM 0.005-5^4%, 4^4711^ 0.1~lf^%4 4-§-€ 4 4 

4. -S-71 ^ssj-E}-!- 344 4-&-4 1 3 44 4^1S 44^ 444 4 60nm*l*l-Sl 4i^3£ 

4^ 4 44. 

a. 4^ 4^444 i^i^l iEfe 4^1^ <y44 3144 441 q&<q*\ ^-Bfl*> itlll- S 41-51*11 
1- ^7>*M °l-g-£ 4 $14. ^4 ^11- S ^4 ^-SL^lSir AV-8-5|al 4"§: o]-g-§ 4 40.4 

4 4*1 §}7H tfl^ ^Eflf-, PEG-5 ^Wrapeseed) ^Eflf- IEtt 4*4 ^flf- ?=~§r *]&*t 4 $14. 

4 4^ 4ti444 ^.^ ^4*11 at q-ii 3144 44# ^sfl 47} 444 ^7>*M °144 4 $14. °1 

Si* 47> 44S^r 443 4-g-5li o,i, x ^ o a V= i ^ ! ^e,^ 40.^4 ^Bfls} ^7>^1# °144 4 $1-°*1 , 

4^3 2-1f-l,3-^^M ^7)-f- 4 44. 

a. 4^14 4~g-£|fe 4444 4^144 * 44°fl 44^ 0.1~20^4%, 443431^ 0.5~8.0f^% 

^la§ ^ 514. 

SL^r 5.°^^ l-elsfsj-ajo] a^o]] 44 4oi7> 510.4, 4Jl^ at i^s] ° 0 H1 tfl*M O.l-lOflfl^l 44«ls ^ 
7>*H 4-§-*H, 4#^!47ll^r 0.5-5^^1 ^4«ls ^7)-4 a l 4-8-§ ^ $14. 

-a. ^ofl^ Tfl^Hr 4^°11 i a^-gr 4^°im^ * 4#2!47ll^r 2-30 ^4%, c]^- 4^4711^ 5~ 

20^4%^! «>444. '-$-^431 4'-g: ?114#4^11- a444 5.^4 4^ A ^^l *44 ^^144. 

4 4^°114 ^1^4^r 4^°11 i a^-er 4^44 -2-^44 20~70°csi 4e.°114 ^44^ 444 4, °1# 500-2500 
bar^l 4^°114 5444^ ^la4 4 $14. 

4 4^°114 4^4^r 4^°11^^^ ^^fls., 44 44°1 33. 444^1 44^4 47Mt1 4# sl^t ^e!4^ 4^ 
A ^^l al4 44# 47M7lir ?144, 4*1 5^144 4(±) 7]l4#4^1s ^t^s^l 4a4^ ^^44^4 
7} *U4 ^°i44. 4 4^11 tftfl^o^ 440] 47I 4^2-7> 4^4^ 444 44 4^°11445l 4^2.1- 44 
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4^1^ <>1 #313-4*1 ^5-7} "fl-f ^<H44. 

a. 7jl44c q-ti^^-t *4«Rr SJ-^S.^ ^l^^ir 7jl4^ &J14, 3^, ^4, 43 afe S-^ 

-ofl 444 4 44 4°-^, «=fl# -R-^sH-^r, ^3-^, 3.^, 4 1, 2fl4 43 7la 4^5-4 ^4 4 
°l2^ UIM^, 4^H^ ¥3 *J\3, S|-^S, 4^, ^1^, *14, 44 40} ^^ a> ^ E ^ 4, 

^4, <&s-4, °As-4 ^ s_4-g- 3H>g. 243 #3 7^0.3. °14§ 4 44. a«v, s^<gn,i,as, 
sfl3 at £4*114 ^34^ ^ 5444^ fis 4^1 34t 4 $14. 

ol4, ^ £ Ji4 4313J13- 4^424 4xi4, £ 4^ « <H7} <>H 44^^ 44 

4^4. 

1 

°J4 ^1^14 4014^1 401 ^ oii=. ^4 4^ £^14 2g, PEG-5 ^4^1(rapeseed) ^14 lg, -£-<S 15 

g, 2-1f-l,3-«!^f 4g, 424 10g4 £^*H 60°C°1|4 7)-4, 4«141?1 4-§-, °1# 7}!4 44t 167g 
4 444°} °J4 4471 (homogenized 3,000~6,000rpm°114 3^4 444 ^ , 245471 (Microfluidizer)4 4 
44°} l,000bar^4 13 °14 7fl44 ^ 51*4. 

*fl^j 1 

ufl4 4^ 5 flAi4 2g, PEG-5 ^Efl4 i g , 4eiy. £<g i5g, 2-°114-l,3-«!4^# 4g, 4s* 10g4 444 
^ 60r°114 7>4, -§-*M?] 44, on- Die] 71-151 t^^^I 0.1g(Aminofect, showa denko K.K.4 711204 S4 

5J4 167g4 444°} 1* 5^713. 3,000~6,000rpm°fl4 3£4 ^44 ^, 2454714 4-§-*H 1 

,000baH4 1*1 °14 *fl£4 ^3] 44. 

2 

ufl4 4^ 2g, PEG-5 sg4*l iefll- lg, £b1«. i<a 15g. 2-°fll-l,3-«)4>i=l-ir 4g, 424 lOg-t- 444 

*\ 60°C i4 7>4, -8-«flAl?l 44, on- tiIbJ 7 >lsl 4^44 0.2g4 ItSfl $14 4^ 167g4 *44°i 
4^7lS. 3,000~6,000rpm°114 3€?> ■fr^-'ft ^, 3.^5^711- 4-§-*H l,000bar°114 13 ^l^- 7fl4«: ^51414. 

3 

tflJf 4^ 5flAl4 2g, PEG-5 ^tfll- lg, #31 «. ^ 15g, 2-°fll-l,3-«S4>i=l# 4g, 424 10g-§- 4^*} 

^ 60°Ci4 7>4, -S-sflAi4 44, on- ^lel 7l$Jsl 4^-4^ l.Ogl- 4^ I67g4 

4^7lS 3,000~6,000rpm^4 3£?> ■fr^-'ft 4, 245^7ll- aV44<^ l,000bar^4 13 4^ ^s]t!:4. 

^4 

tfl¥ e^l 1 ?! 5g, PEG-5 ^^11- 5g, 44£2sfl4 6g, 451^°^ 14g, 2-ofl€-l,3-«?^# 2g, 42 

10g4 60°Ci4 7>4, 4sU4J 4-g-, ^e) 4 = 4^1 0.6g4 Sts}2 $l^r 4^ 155g4 

4440^ $J4 4^7lS 3,000~6,000rpm°114 3£?> 4, 245^7)4 4-g-4°i l,000baH4 13 4 

44^51414. 

<Hl5?^l 1~3> 

tfl¥ 5^1^ 2g, PEG-5 sj4*l ^tfl* lg, #21^ 5.°^ 15g, 2-°1|4-l,3-«!4^^r 4g, 424 10g4 

^ 60°Ci4 7>4, 4«fl^l?l 4w, °11- ^12] 7>°|4 i45.^44BllolE( SDS ) 0.1g(H]Hil), a^r 0.2g(Hl2^2), 
a^r 1.0g(Hl2^3)4 i442 $ife 4^ 167g4 5^7lS 3,000-6, 000rpm=>11 4 3^?i 

4, 245^714 4-§-4°i EOOObar i4 13 0 14 V 7fl4ft ^a!4i4. 

<Hliil^ 4~6> 

tfl¥ sfl^l^ 2g, PEG-5 sj*41 itfl4 lg, 5.$J 15g, 2-^ll-l,3-«l^# 4g, 424 10g4 ^4 

^ 60°C °114 7>4, 4«fl^l?l 4w, 0 1# ^sl 7>4^ i44-T-5ll^2lHH(SLES) 0.1g(H]Si4), a^r 0.2g(Hl2<^l 
5), a^r 1.0g(Hl2^6)4 S3-42 $l^r 4^ 167g4 'S* 4^7lS 3,000~6,000rpm°114 3^:4 ^4 

41 4, 245^714 4-§-4°i l,000bar^ll4 13 4"t& ^e]44. 
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^lfHl 1 : j»fl34 SDS. SLESg- ?>#^?1 4^1^ 4^£. Hja 

42:31 1, ^2^1 1-32}- ulSLi 1~6<>)14 444 4^°H44^ a]*} 37l# 4^471 43 44 

4^ (Dynamic light scattering, 7}7] S-l Zetasizer 3000HS, Malvern, UK)4 °l44°i 43 ^a!*- 0 !, 4444 9 
OSS. 3.^3., ^E.^r 43444 ^^1-^4. 4^43 ^H^-gr seJ( C 0NTIN) 4^41 ^7^}^ ^a> 

45t ^41 3 J4 37l(^l#)fe Z-3J544 3^°.^ #5*4. 





%2:i 1 


4^] 1 


4^] ~2 




3^1 1 


3^°ll 2 


3 


4 


Hlja^i 5 


3^°ll 6 % 




152 


84 


72 


51 


146 


143 


130 


143 


139 


121 



a IS] 444 ii4 4^444 <a=o.S.5L 4^43 3.7|# lOOnm 3 4S ^4 *> ^ Sl^g-g- 4 4 4-°3 , 

^5LS 3~§-*l if-Stfl^^l^H^ ^444 5^4*113 Eofl Hlsfl i7l 3433# 4711 ^ 
4 4 44. 14 HlJEoil i, 24 4, 5fe 44 34°114 3,7] 34iL4 4*11344 «-e) o.^ lf 2 , 3 

4 Hi sail 3, 64 434S4. 444, 434^1 31443^1» 334141 444SI4 34 4^144 43^4 44 
34 ^ oi o.^, ^ssj-Ei-g. AHg-t <#o.s5L ^-71 43 ^4 444 4^1444 4^ 4 44. 

1 : 4 4^ 4^3434 444^ 44444> 

471 4^} 43 4^3444 4444 444443 344 3-7] S. 2^1 34^4. z]- 44%» 
7l$o.s 4534. 



[j£ 2] 



44^ 


Wjl l 


HIS *fl$^ i 


41^^44 424 " 


1.0 


1.0 


i?44 


7.0 


7.0 


#5l#flllolE go 


1.0 


1.0 


#3 4s.i^ 4 * HI 3 s 


0.3 


0.3 


^12:^1 4 


10.0 




44S2ii4 ^] 




0.3 




3.0 


3.0 




0.2 ^ 


0.2 


3S4334V33 


0.2 


0.2 


44^1 


34 


34 


4s- 


34 


34 


444 


to 100 


to 100 



S. 234 *113 3 14 4^3444 444fe 4^33, 3^ 4^3 14 33 3 1^1 i433 Slfe 44 443 44 

IH^lft 344434. 

33 3 2 : 3344 43 33 
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1 ^ wis. af!^ 14 °l-§-*M Ai*M4=34$i4. ^W44134 84^^ -g-^ 4-£ 71 

M4 ^(strain IAF/HA-hrBP)* °144°i4. ^W 4 } ^-Jf Jf^S] n| -ifl- 4#l4 a l c]^^ ^(Fra 

ns-type diffusion cells, lab Fine Instruments) 0 !! 444°! 4^4514. = 4^1 ^44 2] ^ ^ (receptor) 4 
7l(5m«Hfe 50mM <?14^ 44°-4pH 7.4, 0.1MNaCl)4 ^4524. ^44 44 32 "C* 4*411444 600rpmil 
S. 44, 44^1 Tl^o.^, -*7l ^12:«V afl^^ 1 4 His afligofl 4-g-4 CI l f^cfl 0.3%(W/V)S 447-14 
^ 5044 E.M(dornor) 47H ^ 444. ^5] ofl^^ Al?H| 45]- *^ o.^ , *^ {0-aH <S»14 

ir Sl^fSl 4^4 0.64cm ! 7> 5] Til 4534. 4Jl 44^1 «^ 33-A]-ol ^ ^dfl^. oflig-^ l 0m £S U}4 ^ °fl 444^ * 
4^1*1 44 4444 4<H4:a, ^ 4°t] JlS-7ll4 o l^(PolytronPT2100, Switzerland) 4 444 a l 43l i 

*#<5fl-g- 0.45/im 4H& ^ Hell 4 (nylon membrane) <*1444 444^1 °i443., 444 44 2:4^1 HPLC ^ °- 
S444 4^4514. 













Nil l 




iTr^~ — 

ill. 5 [30.7 


: 1 


his afl^H 1 1 


[4.9 |ll.6 




[^1 ^ E j : ODS (150mm, 5micron) 

■■ ^m* 100% 

HHr : lm£/min 
|jy|44 : 290nm 









#713 ^41- #b! *i4, 4 4^ 4^°^ 4* 444^ 44 7^oi fHi-44 ^ ^lia.4 4J^4si 
a44 3 ^4* 4 <r 514. 

7-l*Hl 3 : clan AlH 

J47I al^-44i 44444 JS.?! ^°1 &4 ^54^ 24.8^1^1 ^i^-«r oj^s). ^ tfl-y-CLS., CTFA Guidel 

ine(The Cosmetic, Toiletry and Fragrance Association, Inc. Washington, D.C. 20036, 1991H 44 444 4 
°1 4^14a14. 44 4^44(surfactin)4 ifEt^ ^ o) e( S dS), i444?lli A ^HH(SLES) 1% 44°J] 4 
44 4^} 1, 2, 34 Hl^i l~6-ir 44 20/ze*| 4 ^«l(Finn Chamber) vflofl ^^1?] ^, Al*j ?1 44 ^14 
el] 44^1713., 4°l3.S ^14(micro tape)SLS. aL$*\%t±. 24^1^4 E.i4S-5-^, 7117-14 ^°11^ 

4 7 j ^(marking pen)_5-S 7-1*1 aAlefji, ^li 4 1 A 14 S 24^14 4°11 4 7-1*1 4S4$I4. ^14 4 

44 471 S. 44 4°1 3 j7>4°i, =l 44# 47| a 5°l| 44^flSi4. 




4 !± 

5 5 

3 



r 



4 + + 

L 



144 



7|^ 

44 (No visible reactions) 
(Mild erythema) 



^444 (Intense erythema) ; 
^4^4 -f-44 7 0 i-4^- (Intense erythema with edema) 

|4S, 4^4 444 444 
I (Intense erythema with edema and vesicle) 
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^1*11-4 


4-§-°l 










^ (n=30) 




24^1?} *■ 


48*1 4 ^ 




+ 
_L 


_|_ 


_| — 1_ 


_| 1 1_ 


+ 
_L 


_|_ 


_|_ _|_ 


_| — | — |_ 






1% ^3.44 


1 
1 
















0.42 


444 


1% SDS 




o 


O 


A 

•4: 


o 




o 


O 


30.0 


444 


1% SLES 


1 n 

1U 


o 
o 






0 








8.75 


444 


4Et^} 1 


















0.00 


444 


^12:^1 2 


















0.00 


444 


3 


i 
















0.42 


444 


*\JZ^ 1 


2 


2 






2 








3.33 


444 


h]s 4 2 


3 


4 






5 


1 






7.50 


444 


^1^4 3 


1 


2 


4 


1 


2 


4 


3 ™" 




16.7 


444 


hW°11 4 


3 








1 








1.66 


[i44 


HlJa^l 5 


4 


1 






1 








2.92 


i44 


^is<4 6 


6 


2 






2 








5.00 


444 



[41 ^54-§-£= y(4^xgHpj ^^^xioo 
4(3^4)x30(4^]^44)x2(*34«4) 



444 ^5 1 *14 

^44 3 PI'S 

=f44 ^5 4-§-£ 5 PI'S 

444 ^5 4-§-£ 5 *14 



-y-71 a 55-4^, 4 °144 4S5}-44 1% ^-g-^cHH sgS^r-l-E. 5g7>;t4 0.42S. 444, <a43 

444 ^4tt 111 ^«LE£, ?I*H 44443. t ^ ojo.^ ^a^iElA. i^-g]-^ 1( 2> 3s] 7j-f 

5L 444-5-SL 4*cH s) 71 6fl a. ^ofl 4^ 4^1444 s)h ofl o>^«> ^#ol^ji *> ^ 014. w>^, if-Hcfl 
^BHolE<q. if-ef-f efl^BlME o] 1% 44^4 3)4°11 43* 44-1- 4^ 444-°S ^s)5iil^, °1 4 44 
-§: i444 243 # JE4 ^4i 444 iL°lfe 4-*S 44t 4 $14. 



Al^6j) ^ tal^l- 4^4 44 44 3414 5fe <?i*144 4 3]4«4^]S 4444 s|JjL 

°] 444 4°14^ ?1]4«4^1<?1 4^44 4 a.2^14444^ 444°1 ^3.^. .a ^ H"i^l444 ^ 014 3 
7l7> 100nm °14S 44 ul^f 444°11 ufl*l 4s445l ^44 *fl4 ^eH.42., n]^] tfl-£ 7,^0] 3 o. 

4 0 J4^ 4714^4 444*1 44^ ^4 ^351%^ -ff-Ji^-i- %^r% ^91^¥ ^ my} 9.1°- 



(57! ^^-ai >g^l 

^T 1 * 1. 

q-^i^^i $1<H^, -a^M^ ^ ^m# A ^ls 4-8-^1-i eia^Hiii^si ^-01^ Tii^^^s ^ ^^^^1 
s 44 0.°^ sL^r *M% A 3 ^-Jl^^# <a4 ifl^°ll a^^Tl ^la4-fr f^is 4^r 4^°H4^i. 

2. 
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3. 

* Sfe ^Ms^, a^BfHiii^ei, aisfHi^oiiTg-^-oi-^, aisfEiiix-iiBi, n^Ei^eni^ s^hi^oi^ 

4. 
5. 

XI l*oHl $l<H^i, #71 q-ii^^^Sl 7112:^1 ^tflS g:- ^ ^ 7 ^ol S^l _o S 

^t 1 * 6. 

XI 1%H1 fl^M, #71 q-ii^^^si 4^°\\ 47> ^7>§H tfcr q-i^l^3. 

7. 

XI l#°ll $X°]M, #71 M-i^l 1 ^-^ -a^l^-a- M-^l 1 ^ # f^l tflsn 0.i~20^%s Xia^-i- ^ 

jg^J- 8. 

XI 4*<M k^i, #7l i4ii°ll^^-8r ^.jfl-Ei.g- 14^011^^ $ ^sj^l tfl*M 0.005~5f^%3. $-fr*H XlS^ 
^j^lJ- 9. 

XI tfl*l 8ff <Hi^ *t *oHl Sl*t #^-#^r 1^ «LS §Rr SJ-#S. 2^#. 

io. 

q-ti Wsi X12 51 SIM ^ 9=fe ?I*l<a-§- ^ ^m#^Xls A>-g-§u b^hIe.?^ ^-oi^ ^ 
4^%^4S, *H&-«H *l-q- ol#o] o_<g t£^ ^el#7j o-jrAj a^lo S gj. 

^ q-ti^^si 4 2 W 

3 W 11. 

711 fl^W, #71 ^hL^&SH Xl^^l ^JMi^M 20~70°C^ ^E.^ m^sH *^-&^f, °1 

*^«-§: 500~2500bar^l <g-SH>*1 tf^Sj- Sj-ej Xl2^ 4^^. 
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